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LHC Timeline 1/3 

Â 2008

Ã Accelerator complete

Ã Ring cold and under vacuum

Â September 10th 2008

Ã First beams around

Â September 19th 2008

Ã The incident

Â 2008 ï2009

Ã 14 months of major repairs and consolidation

Ã New Quench Protection System for online monitoring and 

protection of all joints.

Ã However: uncertainties about the splice quality

Ã Risk of thermal runaway scenarios

Č decision to limit beam energy to 3.5 TeV for first operation
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LHC Timeline 2/3

Â November 20th 2009

Ã First beams around again

Â November 29th 2009

Ã Both beams accelerated to 1.18 TeV simultaneously

Â December 8th 2009

Ã 2x2 accelerated to 1.18 TeV

Ã First collisions seen before beam lost!

Â December 14th  2009

Ã Stable 2x2 at 1.18 TeV

Ã Collisions in all four experiments with ósafe beamsô (å 1010 ppb)

LHC status 3

Limited to 2 kA in main circuits (1.18 TeV) during deployment 

and testing of new Quench Protection System

2009

CM15, CA, November 2010



Commissioning ïStrategy
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Ç Main goal for LHC run in 2010 & 2011: integrated luminosity of 1 fb-1

Č implies flat out operation with 100 pb-1 per month in 2011

Č implies routine operation with L > 1032 cm-2 sec-1 in 2011!

Ç Main goal for 2010: Commissioning of peak luminosity of 1032 cm-2 sec-1

Č not achievable with 2 1010 bunch intensity 

Č requires ca. 800 bunches with Nb > 8 1010 ppb and * = 3.5m

or ca. 400 bunches with Nb > 8 1010 ppb and * = 2m

Č implies operation with stored beam energies above 30 MJ

compared to operation with ca. 2 MJ in Tevatron and

operations with 13 bunches of 2 1010 
Č 170 kJ 

CM15, CA, November 2010



Commissioning in 2010
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Four running periods:

1)Single bunches with low bunch intensities

2)Single bunches with nominal bunch intensities

3)Bunch trains (150ns) with nominal bunch intensities

4)Bunch trains with 50 ns bunch spacing

O. Brüning ðBE-ABPCM15, CA, November 2010



LHC Timeline 3/3

LHC status

27th Feb First injection

28th Feb Both beams circulating

5th March Canonical two beam operation: L ~ 1027 cm-2 sec-1

8th March Collimation setup at 450 GeV

12th March Ramp to 1.18 TeV

15th - 18th March Technical stop ïbends good for 6 kA

19th March Ramp to 3.5 TeV

30th March 3.5 TeV collision under óstableô beam conditions
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LHC: First collisions at 7 TeV on 30 March 2010

CMS

ALICE

LHCb



First Running Period (low bunch intensity)
calculated

)
At this point, just ahead of the ICHEP, Paris, (based on collisions at 450 

GeV with 1.1e11 ppb) it was decided to change the mode of operation to 

high bunch intensities

> Seven Orders of 

magnitude below design



Intensity ramp up for nominal bunch OP
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Ç Intensity ramp up:

o Start with 3 x 3

Č L å 5 1029 cm-2 sec-1

o Move on to 6 x 6, 8 x8, 12 x 12, 24 x 24 (1.5 MJ) over 4 weeks 

until end of July Č L å 4 1030 cm-2 sec-1

o Plan for a stable running period in August under constant 

conditions.

o Constant * and Xing angle.

o Experience with machine reproducibility: 

Č orbit, collimation setup, etc.

CM15, CA, November 2010



1) BPM Dependence on Intensity - Beam 1

Internal MPP Review ï17th June 2010 Rhodri Jones

ǒ One nominal bunch of 1×1011

slowly scraped away using a 
primary collimator
ǒ 2 fills ïone for low sensitivity 

and one for high sensitivity

Low Sensitivity

High Sensitivity

Dead zone where 

neither setting 

works well
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ǒ One nominal bunch of 1×1011 slowly scraped away using a primary collimator

ǒ Sensitivity constantly changed from high to low
ǒ Outliers due to acquisition overlapping two sensitivity ranges

ǒ Sensitivity ranges seen to overlap as expected at around 5×1010

1) BPM Dependence on Intensity - Beam 2

Internal MPP Review ï17th June 2010 Rhodri Jones


